Rates of formation of cis- and trans-oak lactone from 3-methyl-4-hydroxyoctanoic acid.
The rates of formation of both cis- and trans-oak lactone from the corresponding isomers of 3-methyl-4-hydroxyoctanoic acid have been measured in model wine at room temperature for a range of pH values. The half-life for formation of the trans-isomer at pH 2.9 was calculated to be 3.1 h, whereas that for the cis-isomer, at the same pH, was calculated to be 40.5 h. The k(trans)/k(cis) ratio in model wine was found to 12.86 +/- 1.34 over the range of pH values employed. A reason for the more facile formation of the trans-isomer, based on conformational reasons, has been proposed. In acidic aqueous media the equilibrium between the oak lactones and their corresponding ring-opened analogues was found to favor the former entirely, with no evidence for the latter being found. Implications of the present study for the future analysis of oak samples, as well as for the interpretation of existing data, are discussed.